Sensory information is encoded as patterns of synaptic activity. Recent evidence suggests that differential synaptic release and use of postsynaptic glutamate receptors is critical for encoding information from polymodal neurons.
Sensory information is encoded as patterns of synaptic activity. Recent evidence suggests that differential synaptic release and use of postsynaptic glutamate receptors is critical for encoding information from polymodal neurons.
Animal nervous systems have to detect and respond to a diverse range of environmental stimuli. Two fundamental cellular mechanisms have evolved. One mechanism uses specialized sensory cells to detect one type or mode of stimulation. The other mechanism involves polymodal sensory cells which detect more than one mode of stimulation. Photoreceptor neurons which detect light are an excellent example of specialized sensory cells. Nociceptive sensory neurons in our skin, which detect painful stimuli including harsh touch, high temperatures and chemicals, are examples of polymodal neurons.
Both of these two types of sensory neuron are represented in the nematode Caenorhabditis elegans. Specialized sensory neurons located along the lateral side of the animal respond exclusively to touch. The polymodal ASH neurons respond to multiple types of environmental stimulus: touch to the nose, chemicals and high osmolarity. Understanding how the ASH neurons differentially detect sensory stimuli, and how the downstream interneurons respond to each stimulus may reveal fundamental mechanisms underlying modality coding.
One possible mechanism underlying sensory encoding is differential cellular detection, in which nonidentical sets of sensory neurons detect each type of stimulus (Figure 1 ). For example, based on laser ablation experiments in C. elegans, touch to the nose is primarily detected by the ASH neurons, but the OLQ and FLP sensory neurons also play a role [1] . Similarly, the ASH neurons are responsible for detecting high osmolarity, although PHA and PHB sensory neurons may also play a role [2,3]. These sensory neurons synapse directly onto overlapping, but nonidentical, interneurons which control locomotion, suggesting that modality may be encoded by the pattern of synaptic inputs to the common interneurons; however, no direct evidence has been presented to support this hypothesis. A similar mechanism may be at work when a person experiences a burning sensation when touching an extremely hot or cold object; polymodal nociceptors may give the sensation of pain, while thermosensory neuron activity generates independent information about temperature.
Sensory encoding can also be generated Although the data are consistent with this hypothesis, other plausible models should be considered. The command interneurons have numerous synaptic connections amongst themselves, raising the possibility that the putative neuropeptides act upon other interneurons. Alternatively, loss of egl-3 function in the command interneurons may change the basal resting potential of the command interneurons, via activation of the glutamate-gated chloride channel or some other mechanism. Such changes are difficult to ascertain in C. elegans given current techniques, but combining behavioral, genetic and electrophysiological techniques is certainly the approach most likely to elucidate the cellular and molecular mechanisms underlying sensory encoding and glutamate receptor functions in any organism.
